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curves, bars 26, 27, and 28 were probably as hard and.contained
as much combined carbon as No. 25. As bar No. 28 probably
contained 0.40 combined carbon, and as bar No.'30 contained
only 0.06 combined carbon, which is the same percentage as was
contained by the portion of the bars which were allowed to cool
in the air, it appears that the change of combined carbon into
graphite takes place in less than I minute in a casting I in. Q
cooled in its own mold, and that this is the time when hard iron
changes to soft iron. After the 3d Expansion no further change
in the crystalline structure took place, and the shrinkage curve
was that ordinarily made by the loss of heat. The bars Nos. 19
and 25 were so hard that they could not be touched with a drill,
and it was very difficult to break off enough for analysis.1 It
would seem that the bars were much harder than could Ipe
accounted for by the 0.60$ of combined carbon, while bar No. 30
was very soft. The final arrangement of crystals took place
during the 3d Expansion, and at that time the iron became soft.
Calling an iron by the number of its curve, No. 11 was intensely
hard for the first 10 minutes and became soft during the 3d
Expansion. In Nos. 12 and 13 the 3d Expansion was almost
lacking and the iron was left in its hard state. The facts were
that the castings made from the mixture of No. II were all soft,
while those made from Nos. 12 and 13 were difficult to drill.
Much depends upon the character of the original irons. No. 10
would almost scratch glass, but Nos. 6, 7, 8, and 9, made from
pig iron only, and melted in a crucible, though the 3d Expansion
is not great, were soft. An investigation may show that the
1st Expansion, being so large, had a softening influence, or that
the entire absence of the 2d Expansion may account for it.

Silicon is a Softener and a Lessener of Shrinkage__Curve

No. 4, Fig. 25, shows an immense 3d Expansion, and the iron
is so soft and open as to be very weak, and the silicon is 3.49^.
Curve No. 5 is one of iron containing 3/10$ of silicon. The
3d Expansion is not as great, and the iron is not quite as soft, as
in No. 4. Each lessening of silicon lessens the 3d Expansion,